In the preceding paper, 1) we reported the isolation and structural determination of three cholestane glycosides, named abutilosides A, B and C (5), from the fresh roots of Solanum abutiloides. These compounds were important as a key intermediate in the biogenesis of steroidal alkaloids. In a continuing study on glycosidic constituents, we obtained four additional new cholestane glycosides, named abutilosides D (1), E (2), F (3) and G (4). This paper describes their structural characterization.
nosyl moiety. The HMBC experiment showed that the trisaccharide and monosaccharide moieties were linked to the C-3 and C-26 hydroxy groups of the aglycone, respectively. Abutiloside E (2) was obtained as a white powder, [a] D Ϫ60.5°(MeOH), and showed an ion peak due to [MϪH] Ϫ at m/z 1033, which was lower by 2 mass units than that of 1, in the neg. FAB-MS. The 1 H-NMR spectrum of 2 displayed two tertiary methyls at d 0. 70 1 H-NMR data, the structure of 2 was considered to be analogous to that of 1. In the 13 C-NMR spectrum of 2, the chemical shifts of the aglycone moiety, except for the signals owing to the A and B rings, and the sugar moiety showed coincidence with those of 1. This evidence indicated the presence of a double bond in the B ring. In the HMBC experiment, the methyl proton signal at d 0.91 (H-19) showed long-range correlations with d 140.9 (C-5 of aglycone). Consequently, the structure of 2 was determined to be 26-O-b-D-glucopyranosyl 3b,16a,26-trihydroxycholest-5-en-
Abutiloside F (3) was obtained as a white powder, [a] D Ϫ51.8°(MeOH), and showed an ion peak due to [MϪH] Ϫ at m/z 903, which was lower by 132 mass units than that of 1, in the neg. FAB-MS. 2) The 1 H-and 13 C-NMR data of the sugar moiety were assigned by 1 H-1 H COSY and HMQC techniques. In the HMBC experiment, long-range correlations were observed between the anomeric proton [ 
Ϫ81.3°(MeOH), and showed an ion peak due to [MϪH]
Ϫ at m/z 901, which was lower by 2 mass units than that of 3, in the neg. FAB-MS. In the 1 H-and 13 C-NMR spectrum of 4, signals due to an aglycone moiety were consistent with those of 2, while signals due to a sugar moiety were almost superimposable on those of 3. From the above evidence, the structure of 4 was concluded to have a double bond at the C-5 of 3. The configuration at C-25 in 1-4 was deduced to be R due to the coexistence of dioscin and solamargine in this plant. However, this presumption was a moot point.
Kaneko et al. presented a hypothetical biogenetic pathway of solanidine in Veratrum.
3) 1-4 were regarded as precursors of a dormantinone type compound on a hypothetical pathway of steroid biogenesis. Further, 2 and 4 were corresponding 5-ene compounds to 1 and 3. Consequently, the coexistence of a 5-ene type compound was confirmed in the roots of Solanum abutiloides.
Experimental
Optical rotations were taken with a JASCO DIP-1000 automatic digital polarimeter. The 1 H-and 13 C-NMR spectra were measured with a JEOL alpha 500 NMR spectrometer and chemical shifts are given on a d (ppm) scale with tetramethylsilane (TMS) as an internal standard. The FAB-MS was measured with a JEOL DX-303 HF spectrometer and taken in a 3-nitrobenzyl alcohol matrix. HPLC was carried out using a TSK gel-120T (7.8 mm i.d. ϫ30 cm) column with a Tosoh CCPM pump and Tosoh RI-8010 differential refractometer as a detector. TLC was performed on precoated Kieselgel 60 F 245 (Merck), and detection was achieved by spraying them with 10% H 2 SO 4 followed by heating. Column chromatography was carried out on Kieselgel (230-400 mesh, Merck), Sephadex LH-20 (Pharmacia), ODS (PrePAK-500/C 18 , Waters) and MCI gel CHP-20P (Mitsubishi Chemical Ind.)
Extraction and Separation The seeds identified as Solanum abutiloides at the National Research Institute of Vegetables, Ministry of Agri- Table 1. 13 C-NMR (pyridine-d 5 ): Table 2 .
Sugars Analysis of 1 and 3 A solution of each of 1 and 3 (2 mg) in 2 N HCl-dioxane (1 : 1, 2 ml) was heated at 100°C for 1 h. The reaction mixture was diluted with A solution of the sugar fraction in 1 ml of H 2 O was treated with a solution of L-(Ϫ)-a -methylbenzylamine (150 ml) and NaBH 3 CN (8 mg) in 1 ml of EtOH, and the mixture was kept at 40°C for 3 h. Then, several drops of acetic acid were added and the mixture was concentrated to dryness. The residue dissolved in Ac 2 O-C 5 H 5 N (1 : 1, 2 ml) was treated with 4-(dimethylamino)pyridine (DMAP) (20 mg), and the whole mixture was left at room temperature overnight. After the removal of excess Ac 2 O and C 5 H 5 N, the residue dissolved in 20% CH 3 CN was loaded into a SEP-PAK C 18 cartridge and eluted with 20% CH 3 CN (total 7 ml) and 100% CH 3 CN. The fraction eluted with 100% CH 3 
